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Abstract: f(T, B) teleparallel gravity is a recently proposed straightforward generalization of
the popular f(T ) teleparallel gravity by the incorporation of a boundary term B = 2
e
∂i(eT
i) = ▽iT
i
where T denote the torsion scalar [6]. In this work, I investigate the viability of some well motivated
f(T,B) teleparallel gravity models of the forms f = αBn+βTm, f = αBnTm and f = α log(B)+βT
where α, β, n andm are free parameters from the inequalities imposed the the weak energy condition.
I use the recent estimates of Hubble, deceleration, jerk and snap parameters in finding corners in
parameter spaces for the cosmological models for which the energy density remain positive and the
weak energy condition ( i.e, ρ+p ≥ 0, where p and ρ represent respectively the cosmological pressure
and energy density) attains a minute positive value, as this implies the EoS parameter ω = p/ρ ≃ −1
and therefore consistent with an accelerating universe.
Keywords: modified gravity; energy conditions; cosmography; observational constraints
I. INTRODUCTION
Cosmological observations indicate the universe is accelerating [1]. Understanding what fuels this late-time ac-
celeration is one of the most important problems in theoretical physics. Additionally, the formation of large scale
structures requires the presence of supplementary non-dissipative matter in high abundance. These cosmological enti-
ties together account for about 95% of the energy budget of the universe but hitherto has no observational evidence to
support their holy presence. Several candidates to expound these phenomena have been reported but none as popular
as dark matter and dark energy.
The physics governing dark energy has very little theoretical motivation since it possesses a negative EoS parameter
and thus create a repulsive gravitational force which is in total contrast with the usual attractive nature of gravity.
Interestingly, there are two ways to circumvent this problem: Firstly, one can introduce extra scalar fields which
possess a negative EoS parameter adhered to general relativity and secondly, modify general relativity at high energy
scales which results in some kind of dark energy effects purely geometrical in nature (see [25–27] for some recent
interesting results in modified gravity theories).
Amongst numerous modified gravity theories, teleparallel gravity theory has gained significant prominence in address-
ing the late-time acceleration [2, 3, 11]. Recently, teleparallel gravity has been applied and yielded interesting results
in gravitational baryogenesis [4, 5]. Cosmography in f(T ) gravity was studied in [21]. In [6, 16], the simple f(T )
teleparallel gravity was generalized through the introduction of a new Lagrangian f(T,B), where B is a boundary
term related to the divergence of torsion scalar T . Thermodynamical studies in f(T,B) gravity were reported in [8].
Interestingly for f(−T +B), the field equations correspond to that of f(R) gravity [19]. In this work, I am interested
in constraining some widely used f(T,B) gravity models in a flat FRW spacetime with the energy conditions. Par-
ticularly, I first presume the cosmic fluid obeys the equation of state of the form p = ωρ where p, ρ and ω represent
respectively the cosmological pressure, energy density and EoS parameter. I then find corners in parameter spaces for
which the energy density remains positive and the weak energy condition is slightly greater than zero as this implies
ω ≃ −1 and therefore consistent with latest Planck measurements [7].
Energy conditions are crucial for understanding the physics of singularities and classical black holes thermodynamics
(see [15] for more details). One can construct the energy conditions from the Raychaudhuri equation for an expanding
universe, where the attractive nature of gravity indicate Rijκ
iκj ≥ 0, where Rij represents the Ricci tensor and κ
i any
null vector. In general relativity, one obtains Tijκ
iκj ≥ 0, where Tij represents the stress energy momentum tensor.
This inequality is commonly known as the null energy condition. The weak energy condition postulates that the local
energy density is always positive and therefore TijU
iU j ≥ 0, for all timelike vectors U i. In this paper, I focus on the
case where the cosmic fluid is perfect and therefore the weak energy condition can be re-written in simplified form
as ρ ≥ 0 and ρ + p ≥ 0. Energy conditions have been extensively used to constrain f(R) gravity [13], f(T ) gravity
[12], f(G) gravity [9], f(R,G) gravity [10] and f(R, T ) gravity [14]. However, as far as I know, no studies aimed at
constraining f(T,B) gravity has been made so far. Since this is a newly constructed modified gravity theory, the
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2constraints imposed by energy conditions would be very useful in understanding the efficiency and applicability of
this modified gravity in cosmology.
The manuscript is organized as follows: In Section II, I summarize the f(T,B) teleparallel gravity. In Section III
I describe the and obtain expressions of the energy conditions from the f(T,B) gravity Friedmann equations. In
Section IV I present some well motivated f(T,B) gravity models and put constraints on the parameter spaces for
which the weak energy condition attains a small positive value and in Section V I present the conclusions and final
remarks.
II. f(T,B) GRAVITY
In this section I shall briefly discuss teleparallel f(T ) gravity and its extension to f(T,B) gravity. In this theory,
the tetrads eai are the dynamical variables which form an orthonormal basis for the tangent space at each point x
i of
the spacetime manifold [16]. Therefore, emi along with their inverses U
i
n follow:
emi E
i
n = δ
m
n , e
n
jE
j
n = δ
j
i . (1)
From these relations, the metric gij can be written as
gij = e
a
i e
b
jηab, (2)
where ηab represents the Minkowski metric. In teleparallel gravity, the geometry is coupled with a torsion and is
globally curvature less. To achieve this, the torsion tensor is defined as
T aij = ∂ie
a
j − ∂je
a
j . (3)
Furthermore, the contorsion tensor reads
T ǫij − Tij
ǫ + Ti
ǫ
j = 2Fiǫj (4)
and also the following tensor
2Cǫ
ij = Fǫ
ij − ∂iǫT
i + ∂jǫT
j. (5)
The joint term Cǫ
ijT ǫij is called the torsion scalar T . Remarkably the Ricci scalar R can be defined as
R = −T +
2
e
∂i(eT
i) = −T +B. (6)
Where B is nothing but a boundary term defined as B = 2e∂i(eT
i) = ▽iT
i. Thus teleparallel gravity coupled with B
reproduces the exact field equations as in general relativity.
With that reasoning, the authors in [6] introduced the f(T,B) teleparallel gravity in which the action is defined as
S =
1
κ
∫
d4xef(T,B) + Lm. (7)
Where Lm represents matter Lagrangian. Through the addition of the boundary term B, f(T ) gravity becomes a
generalized metric counterpart of f(R) gravity [16] since for f(T,B) = f(−T +B) = f(R).
Varying the action 7 with respect to the tetrad, I arrive at the following field equation,
16πeΘλa = eBE
λ
afB + 2eE
λ
afB − 2eE
σ
a ▽
λ ▽σfB + 4∂i(eS
iλ
a )fT
+ 4e [∂ifB + ∂ifT ]S
iλ
a − 4efTT
σ
iaS
λi
σ − efE
λ
a . (8)
In this work, I am interested in constraining some well motivated f(T,B) gravity models in a flat FRW spacetime
from the energy conditions.
To achieve this, I shall now assume a flat FLRW metric of the form
ds2 = dt2 − a(t)2
3∑
i=1
dr2i (9)
3where a(t) denote the scale factor. Since f(T,B) gravity is not invariant under Lorentz transformations, care must
be taken when tetrads are chosen. Undesirable cases like fTT = 0 appears when one considers a flat diagonal FLRW
tetrad in spherical polar coordinates [16].
For the universe comprising predominantly of a perfect fluid, the Friedmann equations reads
ρeff (t) = ρmatter − 3H
2(3fB + 2fT )− 3H˙fB + 3H ˙fB +
1
2
f (10)
and
peff (t) = pmatter −
[
−(3fB + 2fT )(−3H
2 + H˙) + f¨B − 2Hf˙T +
1
2
f
]
, (11)
where ρmatter and pmatter are the energy density and pressure for the matter fluid sources. The expressions of the
energy density ρde and pressure pde for the effective dark energy fluid in f(T,B) gravity can be written as
ρde(t) = −3H
2(3fB + 2fT )− 3H˙fB + 3H ˙fB +
1
2
f (12)
and
pde(t) = −
[
−(3fB + 2fT )(−3H
2 + H˙) + f¨B − 2Hf˙T +
1
2
f
]
. (13)
III. ENERGY CONDITIONS
Energy conditions are linear relationships based on Raychaudhuri equation comprising energy density and pressure
employed to understand the nature of timelike, lightlike and spacelike curves and commonly used in studies related
to singularities [17, 18]. The origin of these energy conditions is independent of any theory of gravity and are purely
geometrical in nature [15, 23]. The energy conditions are defined as [20, 22]
NEC ⇐⇒ ρeff (t) + peff (t) ≥ 0. (14)
WEC ⇐⇒ ρeff (t) ≥ 0 and ρeff (t) + peff (t) ≥ 0. (15)
SEC ⇐⇒ ρeff (t) + 3peff(t) ≥ 0 and ρeff (t) + peff (t) ≥ 0. (16)
DEC ⇐⇒ ρeff (t) ≥ 0 and ρeff (t)± peff (t) ≥ 0. (17)
In cosmology, the higher derivatives of Hubble parameter H = a˙a such as deceleration, jerk and snap parameters can
be defined as
q =
−1
H2
a¨
a
, j =
1
H3
...
a
a
, s =
1
H4
....
a
a
, (18)
respectively.
Now, using Eq. 18, the derivatives of H can be recast into following forms
H˙ = −H2(1 + q) (19)
H¨ = H3(2 + 3q + j) (20)
...
H = H
4(−3− 5q − 2j + s). (21)
The matter sector (i.e, ρmatter and pmatter) obey the energy conditions and that the validation or violation of the
energy conditions is purely determined by the dark energy fluid (i.e, ρde and pde). Therefore using Eqs. 19 - 21 in
Eqs. 10 & 11, the energy conditions (Eqs. 14-17) can be re-expressed as
NEC ⇐⇒ −H2(q + 1)(3fB + 2fT ) + 3fBH
2(q + 1)− 3 ˙fBH
3(q + 1)
− f¨BH
3(j + 3q + 2)− 2 ˙fTH
3(q + 1) + 0 ≥ 0. (22)
4WEC ⇐⇒ 0.5f − 3H2(−fB(q − 2) + ˙fBH(q + 1) + 2fT ) ≥ 0, and
−H2(q + 1)(3fB + 2fT ) + 3fBH
2(q + 1)− 3 ˙fBH
3(q + 1)− f¨BH
3(j + 3q + 2)− 2 ˙fTH
3(q + 1) + 0 ≥ 0. (23)
SEC ⇐⇒ 3
(
−0.5f −H2(q + 1)(3fB + 2fT ) + 3H
2(3fB + 2fT )
− f¨BH
3(j + 3q + 2)− 2f˙TH
3(q + 1)
)
+ 0.5f − 3H2(3fB + 2fT ) + 3fBH
2(q + 1)− 3 ˙fBH
3(q + 1) ≥ 0, and
−H2(q + 1)(3fB + 2fT ) + 3fBH
2(q + 1)− 3 ˙fBH
3(q + 1)− f¨BH
3(j + 3q + 2)− 2 ˙fTH
3(q + 1) + 0 ≥ 0. (24)
DEC ⇐⇒ 0.5f − 3H2(−fB(q − 2) + ˙fBH(q + 1) + 2fT ) ≥ 0, and(
0.5f − 3H2(−fB(q − 2) + ˙fBH(q + 1) + 2fT )
)
±
(
H2(−(3fB(q − 2) +H(f¨B(j + 3q + 2) + 2 ˙fT (q + 1)) + 2fT (q − 2)))− 0.5f
)
≥ 0. (25)
IV. CONSTRAINTS ON f(T,B) GRAVITY MODELS
In this section I shall constrain some well motivated f(T,B) gravity models from energy conditions. Note that
current cosmological observations indicate ω = pde/ρde = −1.03 ± 0.03 [7]. Hence, the SEC should violate under
such conditions as ρde + 3ωρde < 0 at the present epoch. Additionally, the WEC must assume values close to
zero. Therefore, I focus primarily on the values of the free parameters in f(T,B) gravity models for which the energy
density remains positive and the WEC remains positive but very close to zero. For the analysis, I shall use H0 = 0.692,
q0 = −0.545, j0 = 0.776, and s0 = −0.192 [24].
A. Power Law Model: f(T,B) = αBn + βTm
For the first case, I use the f(T,B) gravity model of the form f(T,B) = αBn+βTm introduced in [16] where α, β, n
and m are free parameters. For n = 1, the model reduces to f(T,B) = αB + βTm which is equivalent to a power-law
f(T ) gravity model since B is a boundary term and therefore any linear functional form of B does not introduce
changes in the field equations. Note that since there are four free parameters, constraints on the free parameters
cannot be yielded analytically. Therefore, I assume some rational values for which the WEC remains positive but
very close to zero.
The WEC for this model can be written as:
WEC ⇐⇒ 0.5
(
β6m
(
H2
)m
+ α6n
(
3H2 −H2(q + 1)
)n)
− 3H2
(
β2m3m−1m
(
H2
)m−1
+ α2n−13nn
(
3H2 −H2(q + 1)
)n−1)
+ αH22n−13nn(q + 1)
(
3H2 −H2(q + 1)
)n−1
+ αH3
(
−2n−1
)
3n(n− 1)n(q + 1)(6H − 2H(q + 1))
(
3H2 −H2(q + 1)
)n−2
≥ 0,
and
−H2(q + 1)
(
β2m3m−1m
(
H2
)m−1
+ α2n−13nn
(
3H2 −H2(q + 1)
)n−1)
+ αH22n−13nn(q + 1)
(
3H2 −H2(q + 1)
)n−1
+ βH4
(
−2m+1
)
3m−1(m− 1)m(q + 1)
(
H2
)m−2
− αH36n−1n(j + 3q + 2)(
(n− 2)(n− 1)(6H − 2H(q + 1))2
(
3H2 −H2(q + 1)
)n−3
+ (n− 1)(6− 2(q + 1))
(
3H2 −H2(q + 1)
)n−2
)
−
αH32n−13n(n− 1)n(q + 1)(6H − 2H(q + 1))
(
3H2 −H2(q + 1)
)n−2
≥ 0. (26)
For this model, upon substituting α = 5, β = −0.1, n = 0.1 and m = 2.3, the WEC (ρ0 + p0) ≃ 0.09 and therefore
compatible with current observational constraints.
5B. Mixed Power Law Model: f(T, B) = αBnTm
For the second case, I use f(T,B) = αBnTm introduced in [16] where the authors adopted Noether Symmetry
Approach to reconstruct the cosmological solutions. In this model α 6= 0, m 6= 0 and n are free parameters. The
authors reported the constraint n = 1 −m for which the cosmological solution is given as a(t) = a0t
(1+n)/3. Trivial
cases like m = 0 should be avoided. For this model, I use the constraint on n and m reported in [16] and check the
viability of this cosmological model against energy conditions.
The WEC for this model reads:
WEC ⇐⇒ 0.5α
(
H2
)m
6m+n
(
3H2 −H2(q + 1)
)n
+ αn(q + 1)
(
H2
)m+1
2m+n−13m+n
(
3H2 −H2(q + 1)
)n−1
− 3H2
(
αm
(
H2
)m−1
2m+n3m+n−1
(
3H2 −H2(q + 1)
)n
+ αn
(
H2
)m
2m+n−13m+n
(
3H2 −H2(q + 1)
)n−1
)
− 3H3(q + 1)
(
αHmn
(
H2
)m−1
2m+n3m+n−1
(
3H2 −H2(q + 1)
)n−1
+ α(n− 1)n
(
H2
)m
(6H − 2H(q + 1))6m+n−1
(
3H2 −H2(q + 1)
)n−2
)
≥ 0,
and(
αH
(
H2
)m (
−2m+n
)
3m+n−1
) (
−H2(q − 2)
)n−1
×
(
n(j + 3q + 2)
(
2m2 +m(4n− 5) + 2n2 − 5n+ 3
)
−H(q + 1)
(
2m2(q − 2) +m(n(2q − 7)− q + 2)− 3(n− 1)n
)) ≥ 0 (27)
In this case, I substitute α = −1, m = 0.2 and n = 1−m = 0.8, to obtain WEC (ρ0 + p0) ≃ 0.07. The WEC in this
case is obeyed and consistent with observations.
C. Logarithmic Model: f(T,B) = α log(B) + βT
For the third case, I propose a novel cosmological model of the form f(T,B) = α log(B) + βT where α 6= 0 and
β 6= 0 are free parameters. Since the model has only two free parameters, I find an analytical expression for which
the WEC is obeyed.
The WEC for this model is given as:
WEC ⇐⇒ −3H2
(
2β +
α
2 (3H2 −H2(q + 1))
)
+ 0.5
(
6βH2 + α log
(
6
(
3H2 −H2(q + 1)
)))
+
αH2(q + 1)
2 (3H2 −H2(q + 1))
+
αH3(q + 1)(6H − 2H(q + 1))
2 (3H2 −H2(q + 1))
2 ≥ 0,
and
−H2(q + 1)
(
2β +
α
2 (3H2 −H2(q + 1))
)
+
αH2(q + 1)
2 (3H2 −H2(q + 1))
−
1
6
αH3
(
2(6H − 2H(q + 1))2
(3H2 −H2(q + 1))3
−
6− 2(q + 1)
(3H2 −H2(q + 1))2
)
(j + 3q + 2)
+
αH3(q + 1)(6H − 2H(q + 1))
2 (3H2 −H2(q + 1))
2 ≥ 0. (28)
Upon substituting the respective values of H0, j0 and s0, the constraints on α and β for the validation of the WEC
(ρ0 + p0 ≥ 0) reads
α
β
& −0.2 (29)
For this model, I substitute α = 0.1 and β = −0.5 to obtain ρ0 + p0 ≃ 0.0017 which is in excellent agreement with
observations.
6V. CONCLUSIONS
Recent cosmological observations make it clear-cut that the universe is undergoing an accelerated expansion by
virtue of the so-called dark energy. Furthermore, galactic rotational curves and gravitational lensing experiments
hint at the existence of a massive abundance of non-baryonic dark matter. There is no general consensus about the
nature of these enigmatic quantities which together makes about 95% of the energy budget of the universe. To explain
these eccentric cosmological observations, viable cosmological models which are either adhered to general relativity
or infra-red modifications of general relativity have been proposed and are currently being investigated to understand
their viability and applicability.
Modified theories of gravity are geometrical extensions of general relativity and have widespread use in modern
cosmology. The cosmological models reconstructed upon these extended theories of gravity have been able to explain
inflation, baryon asymmetry, coincidence problem and the cosmic acceleration without the assistance of dark energy.
Interestingly, these models under certain conditions can also avoid the initial big bang singularity and explain the flat
rotational curves without requiring dark matter. Many of these extended theories of gravity have been constrained
from the big-bang nucleosynthesis, redshift drift, supernovae, Planck and other datasets to obtain the range in
parameter spaces.
In this work, I investigate the viability of some well motivated f(T,B) teleparallel gravity models from the energy
conditions. f(T,B) is a recently proposed straightforward generalization of the popular f(T ) teleparallel gravity
theory by the incorporation of a boundary term B = 2e∂i(eT
i) = ▽iT
i. Through the addition of the boundary term
B, f(T ) gravity becomes a generalized metric counterpart of f(R) gravity since for f(T,B) = f(−T + B) = f(R)
[16].
I find that for all the cosmological models investigated in this study, there exists corners in parameter spaces for which
the weak energy condition attains a minute positive value to suffice the late-time acceleration. Note that every model
under consideration predicts a violation of the strong energy condition at the present epoch.
However, as first reported in [13] and further discusssed in [9], issues regarding the application of energy conditions
in modified theories of gravity is an open interrogation, which eventually relates to the confrontation between theory
and observations.
As a possible extension, readers are encouraged to employ the constraints on model parameters obtained from the work
in other cosmological scenarios such as gravitational baryogenesis, inflation and late time acceleration to investigate
the cosmological viability and applicability of f(T,B) gravity in the era of precision cosmology.
Acknowledgments
I thank the referee for his or her suggestions.
[1] Riess,A.G., et al.,”Observational Evidence from Supernovae for an Accelerating Universe and a Cosmological Constant”,
Astron. J. 116, 1009 (1998); Perlmutter, S., et al., ”Measurements of Omega and Lambda from 42 High-Redshift Super-
novae”,Astrophys. J. 517, 565 (1999).
[2] Bengochea, G.R and Ferraro, R,”Dark torsion as the cosmic speed-up” Phys. Rev. D 79 124019 (2009); Bo¨hmer, C.G.,
Harko, T. and Lobo, F. S. N,”Wormhole geometries in modified teleparallel gravity and the energy conditions”, Phys. Rev.
D 85 044033 (2012); Sadjadi, H.M, ”
Generalized Noether symmetry in f(T ) gravity” Phys. Lett. B 718 270 (2012); Wei, H., Guo, X-J. and Wang, L-F,
”Noether Symmetry in f(T ) Theory”,Phys. Lett. B 707 298 (2012).
[3] Mandal, S. et. al, ”Accelerating Universe in Hybrid and Logarithmic Teleparallel Gravity”, Physics of the Dark Universe,
28 (2020) 100551; arXiv:2004.08211.
[4] Bhattacharjee,S. , Sahoo, P.K., ”Baryogenesis in f(Q,T ) Gravity”, Eur. Phys. J. C 80(3), (2020) 289; arXiv:2002.11483.
[5] Bhattacharjee,S.,”Gravitational baryogenesis in extended teleparallel theories of gravity”, Physics of the Dark Universe,
30 (2020) 100612; arXiv:2005.05534.
[6] Bahamonde, S., Bo¨hmer, C.G. and Wright, M, ”Modified teleparallel theories of gravity”,Phys. Rev. D 92, 104042 (2015);
[7] Planck Collaboration: ”Planck 2018 results. VI. Cosmological parameters”, arXiv:1807.06209.
[8] Bahamonde, S. et.al.,”Thermodynamics and cosmological reconstruction in f(T,B) gravity” ,arXiv:1609.08373v2.
[9] Garcia N.M., et al., ”Energy conditions in modified Gauss-Bonnet gravity”, Phys.Rev.D 83 104032 (2011).
[10] Atazadeh, K., Darabi, F., ”Energy conditions in f(R,G) gravity”,Gen. Relativ. Gravit. 46 1664 (2014)
[11] Capozziello S., et al.,”Cosmic acceleration in non-flat f(T ) cosmology”, Gen Relativ Gravit 50, 53 (2018).
[12] Liu,Di, Reboucas,M. J., ”Energy conditions bounds on f(T ) gravity”,Phys.Rev. D 86 083515 (2012).
[13] Santos J., et al.,”Energy conditions in f(R) gravity” ,Phys.Rev.D 76, 083513 (2007).
7[14] Alvarenga F. G., et al., ”Testing Some f(R, T ) Gravity Models from Energy Conditions ”, Journal of Modern Physics, 4,
130-139 (2013).
[15] Hawking,S. W., and Ellis,G.F.R., ”The Large Scale Structure of Spacetime”,(Cambridge University Press, England, 1973).
[16] Bahamonde,S., and Capozziello,S., ”Noether symmetry approach in f(T, B) teleparallel cosmology” ,Eur. Phys. J. C 77
107 (2017).
[17] Moraes, P. H. R. S.,Sahoo,P. K., ”The simplest non-minimal matter-geometry coupling in the f(R, T ) cosmology”,Eur.
Phys. J. C. 77, 480 (2017).
[18] Wald,R. M., ”General relativity” (University of Chicago Press, Chicago, 1984)
[19] Capozziello,S., Capriolo,M., Caso,L., ”Weak field limit and gravitational waves in f(T,B) teleparallel gravity”, Eur. Phys.
J. C 80, 156 (2020).
[20] Garci’a, N. M., et.al., ”f(G) modified gravity and the energy conditions”,J. Phys. Conf. Ser. 314, 012060 (2011).
[21] Capozziello S., et al.,”Cosmography in f(T ) gravity”, Phys.Rev.D 84, 043527 (2011).
[22] Gong,Y., Wang, A., ”Energy conditions and current acceleration of the universe” ,Phys. Lett. B 652 (2007) 63.
[23] Jamil, M., et al.,”Energy conditions in generalized teleparallel gravity models”, GRG, 45, 263 (2013)
[24] Capozziello, S., et al.,”Extended gravity cosmography” , IJMPD 28, 10, 1930016 (2019).
[25] Z. Yousaf et al., ”The Influence of Modification of Gravity on the Dynamics of Radiating Spherical Fluids”, Phys. Rev. D
93, 064059 (2016); Z. Yousaf et al., ”Causes of Irregular Energy Density in f(R, T ) Gravity”, Phys. Rev. D 93, 124048
(2016); Z. Yousaf et al.,”Charged Gravastars in Modified Gravity”, Phys. Rev. D 100, 024062 (2019).
[26] P.K. Sahoo, S. Bhattacharjee, ”Revisiting The Coincidence Problem in f(R) Gravitation” New Astronomy, 77 (2020),
101351.
[27] S. Arora, S. K. J. Pacif, S. Bhattacharjee, P.K. Sahoo, ”f(Q,T ) gravity models with observational constraints”, Physics
of the Dark Universe, 30 (2020) 100664.
